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Open Access pregnancy, how many drinks containing alcohol did you have per day?' (Responses ranged from 1 = 1 or 2 per week to 8 = 10 or more per day.) 15 In addition, risky or hazardous drinking was assessed with the three-item 'Alcohol Use Disorders Identification Test-Consumption (AUDIT-C) ' . Total scores range from 0 to 12, with a score of 3 or more indicating risky or hazardous drinking or active alcohol use disorders 16 (Cronbach's alpha 0.89).
Maternal tobacco use during pregnancy was assessed using the following question: 'during pregnancy, did you ever smoke tobacco or use any tobacco products?' (yes, no). In addition, current daily tobacco use was also assessed. 16 Self-rated health was assessed using the following question: 'in general, how would you rate your health today?' 15 Responses were dichotomised into as having 'good health' (1: very good, or 2: good) and 'poor health' ( 3: moderate, 4: bad or 5: very bad).
Chronic conditions were measured with the question:
has a doctor, nurse or health worker at a clinic or hospital told you that you have had any of the following conditions: high blood pressure, stroke, heart disease, heart attack or angina (chest pain), high blood cholesterol, high blood sugar or sugar diabetes? 15 In addition, the participants were asked if they ever had been diagnosed with tuberculosis (yes or no).
15
To assess the experience of trauma events, the participants were asked the following question:
Have you ever experienced any of the following events (14 events, e.g., 'severe automobile accidents' and 'learned about the sudden, unexpected death of a family member or a close friend')? (yes or no) 15 Post-traumatic stress disorder (PTSD) was measured with the 'Davidson Trauma Scale (DTS)'. 17 Partial PTSD was defined as having at least one PTSD symptom from each of the three PTSD symptom clusters 18 
Ethical consideration
Participants provided information on socio-demographic and health variables in face-to-face interviews after their informed consent was obtained. The current study sample is restricted to women who responded that they had ever been pregnant and were 15-55 years old (N = 5089). The study was approved by the research ethics committee (REC) of the Human Sciences Research Council (REC 6/16/11/11).
Results

Sample characteristics
The total sample included 5089 women who had been pregnant and were 15 to 55 years old, with a median age of 35.0 years (interquartile range [IQR] = 15) from South Africa. The majority of participants (80.0%) belonged to the black African population group, 39.6% were employed and 63.7% were residing in urban areas. About one in five of the participants (23.3%) rated their health as poor, 25.2% had one or more chronic conditions, 7.0% had ever been diagnosed with tuberculosis, 20.2% had experienced one or more traumatic events and 4.4% had a partial PTSD. In total, 7.4% of participants reported insomnia symptoms, 2.3% reported severe psychological distress, 4.8% told they had been using tobacco during their pregnancy, 9.1% told they were currently using tobacco daily and 11.9% were reported to be hazardous or harmful alcohol users.
Overall, 3.7% had been using alcohol when they were pregnant: 8.4% among the mixed race population group, 7.3% in the Free State, 7.2% in the Northern Cape and 6.1% in the Western Cape province. In bivariate analysis, it was found that the prevalence of alcohol use during pregnancy was higher among unemployed than among employed participants, in participants with poorer self-rated health status, having ever been diagnosed with tuberculosis, having traumatic stress, partial PTSD and psychological distress.
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About one in four (26.1%) of prenatal alcohol users had also been using tobacco during pregnancy, and 13.5% of prenatal alcohol users were current daily tobacco users and 19.7% were hazardous or harmful alcohol users (see Table 1 ). 
Associations with maternal alcohol use during pregnancy
In adjusted analysis, being mixed race, unemployed, poor self-rated health status, having ever been diagnosed with TB and having partial PTSD were found to be associated with alcohol use during pregnancy (see Table 2 ).
Discussion
To our knowledge, this is the first population-based national study assessing the prevalence of maternal alcohol use during pregnancy in South Africa. The study found a prevalence of 3.7% of maternal alcohol use during pregnancy in South Africa, which is lower than previous estimates based on local surveys in South Africa (13.2%), Southern Africa (6.6%) and globally (9.8%). 1, 3 Compared to this national survey in South Africa, the previously reported higher rate may be attributed to local surveys targeting higher risk groups such as the mixed race population groups. In addition, for this study the reference period for recalling alcohol use during pregnancy was the participants' whole reproductive period, while the other studies recalled alcohol use only during their current pregnancy. A shorter recall reference period may produce a higher prevalence of alcohol use. Furthermore, the study found that the proportion of pregnant women who engaged in binge drinking (three or more drinks per day) during pregnancy out of all pregnant women who consumed any amount of alcohol was 4.3%, which seems similar to previous estimates for South Africa (< 5%) and lower than in 65 of 162 countries (> 25.0%). 22 Binge drinking during pregnancy is a direct cause of the foetal alcohol syndrome (FAS) and therefore is of particular concern. 22 In agreement with previous studies, 8, 9, 10, 11, 12, 14 this study found that demographic characteristics (e.g. being from the mixed race group and unemployed), tobacco use, poor self-rated health status, having had tuberculosis (TB) and partial PTSD increased the risk of maternal alcohol use during pregnancy. These risk groups should be specifically targeted for preconception alcohol prevention intervention. 22 Furthermore, among the nine provinces in South Africa, the study found a particularly high prevalence of maternal alcohol use during pregnancy (6.1% -7.3%) in three provinces (Free State, Northern Cape and Western Cape). Most of these three provinces have the highest proportion of mixed race population groups in South Africa, emphasising the need to target the mixed race female population with preconception alcohol prevention intervention.
The co-occurrence between tobacco and alcohol use is well established. 9 The fact that both substances (alcohol and tobacco) can have negative effects on the foetus; therefore, it is of great importance to consider both in the assessment and intervention strategies. 9 The association found between poor mental health (partial PTSD, and psychological distress in bivariate analysis) and prenatal alcohol use may be explained by the comorbidity with common mental disorders such as anxiety and depression, 9 whereby self-medication with alcohol use may be one of the mechanisms. 9 The association between TB and alcohol use in general has been established, with the latter being a risk factor for the former. 23 As this study could not determine the direction of the relationships because of its cross-sectional nature, longitudinal studies are needed to clarify this.
Study limitations
The study variables of maternal alcohol use during pregnancy were assessed retrospectively over possibly long periods, which may have introduced a recall bias. The self-report of prenatal alcohol use is probably a large underestimate. 24 Furthermore, the cross-sectional nature of the study limits our ability to establish causality.
Conclusion
This study found a prevalence rate of 3.7% of maternal alcohol use during pregnancy. The risk factors identified (being mixed race, unemployed, poor self-rated health status, having had TB and partial PTSD) can help in identifying appropriate interventions. 
